Abstract
Introduction

Pulmonary capillary stress failure, in which detachments of pulmonary capillary endothelium and alveolar epithelium and matrix thickening in basement membrane occur, is caused by elevations of pulmonary venous and capillary pressures in persistent left heart failure (1-3). Typical clinical pictures of pulmonary capillary stress failure had been observed in the patients with terminal-stage mitral stenosis (MS) in the pre-cardiac surgery era (4, 5). We describe a case with pulmonary bleeding in persistent severe left ventricular (LV) dysfunction after anti-thrombotic therapy following broad anterior myocardial infarction (AMI). This complication seems to be attributable to increased alveolar capillary stress after the development of mitral regurgitation from papillary muscle dysfunction. Intensive anti-thrombotic therapies (consisting of aspirin, ticlopidine and warfarin)
given to prevent coronary thrombus formation after the implantation of sirolimus-eluting stent (6) and LV thrombus formation also seem to be involved in this complication. (Fig. 1 (Fig. 6B-D) . Based on these findings, the diagnosis of pulmonary bleeding was made and we discontinued the administration of ticlopidine and warfarin. This pulmonary bleeding occurred although warfarin control was (Fig. 4C) , as well as normalization of A-aDO2 (Fig. 5) .
Case Report
A
F i g u r e 2 . Ca r d i a c a n g i o g r a p h y f i n d i n g s ; ( A) E me r g e n t c o r o n a r y a r t e r i o g r a m o n a d mi s s i o n s h o ws o c c l u s i o n o f p r o x i ma l L AD a r t e r y a n d d i f f u s e s t e n o s i s i n L CX a r t e r y ( i n d i c a t e d b y a r r o wh e a d s ) . E me r g e n t p e r c u t a n e o u s c a t h e t e r a n g i o p l a s t y wa s p e r f o r me d t o L AD a n d L CX. ( B ) Co r o n a r y a n g i o g r a m a t 1 mo n t h a f t e r t h e o n s e t o f AMI . S i r o l i mu s -e l u t i n g s t e n t s we r e i mp l a n t e d t o L CX. ( C, D) L e f t v e n t r i c u l o g r a p h y a t 1 mo n t h a f t e r a d mi s s i o n s h o ws s e v e r e l y i mp a i r e d a n d a n e ur y s ma l mo t i o n o f a n t e r i o r wa l l o f L V. L V e j e c t i o n f r a c t i o n ; 3 4 %, L V e n d -d i a s t o l i c v o l u me
Di a s t o l i c ( C) a n d s y s t o l i c ( D) p h a s e . maintained within appropriate range as judged from prothrombin time by international normalized ratio (INR); 1.5-2.5. The patient did not have any bleeding tendency in skin, mucosa or gastrointestinal tract other than the pulmonary bleeding. Platelet count, coagulation factors (II, VII, IX, X) were normal. An adverse effect of prednisolone treatment on pulmonary bleeding is not likely because interaction of this agent with warfarin, ticlopine and aspirin has not been reported. After discontinuation of anti-thrombotic therapy, we observed improvement in the respiratory symptoms and pulmonary infiltrates
Discussion
Pulmonary capillary bleeding in patients with heart failure typically had been observed in end-stage MS in pre-cardiac surgery era (4, 5) (Fig. 3) .
. Elevation of left atrial pressure generates backward hemodynamic effects resulting in the increases of pulmonary venous and capillary pressures (2). These hemodynamic effects are responsible for the injuries of vascular endothelium in lung capillaries and alveolar epithelium (1-4). This is currently termed as 'pulmonary capillary stress failure' (1-4). The patient in this report was afflicted with this complication around 40 days after the onset of AMI although he did not have MS. In spite of intensive treatment, this patient continued to show poor cardiac performance. Follow-up cardiac catheterization study revealed the development of severe mitral regurgitation as judged from the emergence of highly elevated PCWP
Cardiac chamber remodeling, adaptive responses to elevated pressure and volume overload after AMI, are considered to affect the prognosis (7) . Recent studies have revealed that remodeling processes also occur in the blood gas barrier, which consists of endothelium of pulmonary capillaries, alveolar epithelium and the basement membrane (1) (2) (3) (4) . Chronic elevation of pulmonary capillary pressure from hemodynamic backward effects of LV dysfunction exposes the alveolar membrane to a stress-failure process. This process consists of increased collagen IV synthesis leading to thickening of basement membrane, loss of capillary endothelium and detachment of alveolar epithelium (1-4) . Severe in-F i g u r e 3 . Ch a n g e s i n P CWP a n d c h e s t x -r a y o n e me r g e n t a
d mi s s i o n ( A) a n d 1 mo n t h a f t e r t r e a tme n t ( B ) . ( A) Ma r k e d p u l mo n a r y c o n g e s t i o n a n d e l e v a t i o n o f P CWP we r e o b s e r v e d o n a d mi s s i o n . ( B ) P e r s i s t e n t e l e v a t i o n o f P CWP a n d t h e d e v e l o p me n t o f n e w v -wa v e , s u g g e s t i n g t h e d e v e l o p me n t o f mi t r a l r e g u r g i t a t i o n d u e t o i n s u f f i c i e n t p a p i l l a r y mu s c l e f u n c t i o n , wh e r e a s p u l mo n a r y c o n g e st i o n h a d b e e n c o mp e n s a t e d .
F i g u r e 4 . Ch a n g e s o f p u l mo n a r y i n f i l t r a t e s i n t h e mi d d l e a n d l o we r l u n g f i e l d s . 
Ab n o r ma l s h a do ws a p p e a r e d a r o u n d 4 0 d a y s a f t e r t h e o n s e t o f AMI ( A) . T h e s e i n f i l t r a t e s we r e r e s i s t a n t t o a n t i b io t i c s a n d s t e r o i d t r e a t me n t s ( B ) . Af t e r t h e d i s c o n t i n u a t i o n o f a n t i -t h r o mb o t i c me d i c a t i o n , i mp r o v eme n t o f p u l mo n a r y i n f i l t r a t e s wa s o b s e r v e d ( C) .
